10/524884 

DT05 Rec'd PCT/PTO 1 6 FEB 2005 
DEVICE FOR SEPARATING STACKED SHEETS 

DESCRIPTION 

OBJECT OF THE INVENTION 

The present invention refers to a stacked sheet separator, 
specifically applicable In machines that receive piles of punched sheets 
intended for the manufacture of compact cardboard boxes, to cany out the 
separation of each block of sheets with respect to the rest that fomri the pile. 

The object of the invention is to provide the manufacturers of 
cardboard boxes, and in general the sector entrusted with handling and 
separating two blocks of sheets or leafs joined along a punched line, to free 
one block from the other, and to be able to use the sheets of each block for 
their final purpose, such as being pieced together to form boxes or similar. 

The separation of two blocks of stacked sheets is carried out by 
pivoting upwards the two surfaces that support both joined blocks, so that this 
upwards pivoting brings with it the sheet-to sheet separation of both blocks, 
with minimum mpturing effort. 

BACKGROUND OF THE INVENTION 

Cardboard sheet punching machines for the manufacture of boxes 
are part of the corrugated cardboard transformation industry, so that at the end 
of the line blocks of differing number of sheets, one on top of the other, are 
obtained. 

It is usual in the manufacturing process of punched boxes that 
several boxes are obtained from a sheet, to benefit to the maximum from the 
surface area in every strike, where the sectors of the sheet from which the 
different boxes will be obtained are joined by small points, fomriing blocks when 
the sheets are stacked. 
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Therefore, it is necessary to separate tlie different blocks of a stack 
of sheets, after first breaking the joint lines between the sectors of each sheet, 
and therefore separating the blocks that form those sectors. 

Block separators are known that logically give rise to greater 
productivity than when the separation of the sectors of each sheet is manually 
carried out, different types of separators being known. 

Specifically in the Spanish invention patent number 522521 , of the 
company Bobst, a system based on a hydraulic anchoring of one of the two 
blocks which forms the stack of sheets is described, in order that a tensile 
horizontal movement applied to this block brings about its separation with 
respect to the other, by tearing along the punched lines that join both blocks. 

The system described in that invention patent presents a series of 
disadvantages, since on one hand great anchoring and separation pressure is 
required, due to the fact that all the sectors of the block have to be separated at 
the same time by traction, with respect to the other sectors that belong to the 
same sheet, which implies having to work at high pressures that cause damage 
in the cardboard. 

Furthemnore, the hydraulic activation for putting the system into 
operation requires undesirable maintenance by the clients. 

Also the problem that is implied by the fact that the joining points 
have to be small to reduce the separation effort, causing problems in the 
corresponding stacker, should be added. 

Another disadvantage that the above-mentioned separator presents, 
in that invention patent, consists of the fact that it is only capable of handling 
small stacks of sheets, with the consequent decrease in speed of the punching 
machine, to which It is necessary to add the inability of separating different 
types of shapes of sectors formed in the sheets. 
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For its part, in the French patent number 2514296, of Raymond 
Lucas, a machine is described equally intended to separate by tearing along 
corresponding pre-cut lines, the parts or sectors established in a series of 
stacked sheets, separation being carried out by displacement of one of the 
5 parts or blocks. 

In the European patent 0292067, of the Pallmac company, the 
separation of the punched blocks of sheets is carried out by pressing 
downwards of one of the parts or blocks, that is, there is a pivot point, the input 
10 means of the sheets remaining fixed, the outgoing means pivoting and the 

pivoting being earned out in a downwards sense. 

The disadvantages that this system presents consist in that the 
minimum length of the outgoing means must be the half of the width of the 

15 punching machine, in addition to which the con-esponding anchoring plates, 

used to keep the incoming block fixed, are adjustable in the direction of 
advance, having a damping system to reduce differences in height in the 
blocks. Anchoring is canied out by using a number of columns that project at 
the bottom from between the conveyor belts the adjustment of the means of 

20 anchoring being carried out, so that it is only possible to tackle complex shapes 

by raising the upper part of the machine. 

The fact that in this invention patent anchoring takes place from 
below, and with columns between the conveyor belts, does not allow the blocks 
25 to remain unifomnly held over the entire surface, because of which damage 

occurs in them. 

Finally, in relation to this invention patent, to state that during the 
separation of the blocks, the downwards pivoting from the outgoing medium 
30 until the work-line "breaks", with which the line of separated blocks must be 

taken outside the separator before the next separation, giving rise to significant 
loss of time. 

Also German patents 1142293 and 235997 can be mentioned, 
35 relating also to separators for the purpose referred to previously. 
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Finally, the company Thermoguard Equipment Inc. uses systems 
based on related patents in which separation is canied out by means of two 
pairs of cylinders, one, of short stroke, placed at floor level, and another, of 
longer stroke, placed on the upper part of the machine, so that the blocks 
remain at mid-way between said two pairs of cylinders, those being separated 
about a pivot point that is far from the separation point. 

The disadvantages that this system presents can be summarised as 

follows: 

- The location of the pivot point causes the effort necessary for 
separation to be very high. 

- The use of a hydraulic machine, with the disadvantages referred 
to. 

- The anchoring plates are not adjustable in the direction of fonward 
movement, because of which it is not possible to separate 
complicated shapes. 

- It is necessary to withdraw the separated block to proceed with 
the next separation, with the conresponding loss of time. 

DESCRIPTION OF THE INVENTION 

The stacked sheets separator that is the object of the invention has 
been developed to solve all of the problems previously set out, being based in 
that separation is earned out by pivoting, where the pivot point is centrally 
placed and uses pneumatic means, all of this allowing the power and pressure 
necessary to carry out the separation to be reduced. 

The fact that the anchoring plates include a damping system to be 
able to adapt itself to the different surfaces of the blocks, without producing 
damage in these, is also a new characteristic. 
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Also it has been envisaged that the aforementioned anchoring 
plates be longitudinally adjustable, which allows separation of blocks with 
complicated shapes to be carried out. 

These and other characteristics, as well as the advantages, will be 
set out throughout the present description of the actual separator, which is 
fabricated from a framewori< with a fixed lower structure and an upper structure 
fomned by two moveable frames; so that the fixed stmcture, capable of being 
fitted with wheels in order to be movable, is intended to hold the electrical panel 
and the pressing-down and pivoting system for the corresponding belt 
conveyors that move the stacked punched sheets, each one of them with two 
sectors so that the superposition of the sectors of said sheets fornn the blocks 
which it is intended to separate. 

The structure above that previously refen^ed to is formed by two 
mobile frames of similar configuration, placed parallel with each other, each of 
them having a triangular profile, every profile detemiined by two end frames 
joined by the con^esponding crossbars, where those triangular frames are at 
right angle, so that the vertical part of the right angle is parallel to and near that 
of the other frame, whereas the horizontal part, that fomns a right angle with the 
previous one, is the one that rests on the fixed structure. 

In said moveable frames twin sets of conveyor belts are placed, one 
of the sets being incoming and the other outgoing, so that such belts are 
mounted between respective pairs of rollers, the exteriors being fixed, whereas 
the interior ones, near to each other, are those that will pivot and that will make 
the belt conveyors tilt, to carry out the separation of two blocks of the 
corresponding pile of sheets, since a block will remain on the incoming 
conveyor belt and another on the outgoing conveyor belt, in order that the 
pivoting of said belts brings about the tearing and separation of the two blocks 
along the punched line; which will be continuously carried out from unit to unit, 
which results in minimum effort to cany out the separation. 

The belt conveyors, in addition to the end and fixed cylinders and 
the intemal pivoting cylinders, have another two pairs of cylinders for tensing 
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and guiding, between which ttie belt drive axles, for driving them by friction in 
the respective drive axles, are placed. 

In the moveable frames, and near to its upper part, twin pressure 
mechanisms are mounted, formed by a number of frames joined by crossbars, 
with end plates, on which guiding rollers are mounted; so that said crossbars 
have means that allow their longitudinal movement to be earned out, by means 
of the activation of a handle that transmits the movement to the corresponding 
axle integrally attached to the crossbars by means of a number of gears and a 
slide fastener; all of which allows regulation of the positioning of said pressure 
mechanism to be earned out, and therefore it be possible to cany out the 
separation of blocks with complex shape. 

The frames of said pressure mechanism have at their ends a 
number of lower hydraulic pistons whose activation brings about a 
displacement in height of the actual pressure mechanism, or, what is the same, 
of the support of the pressing parts, these being associated with an air chamber 
acting as a means of damping of the retaining pads conresponding to said 
pressure mechanism. 

Evidently, the descent of the retaining pad elements will bring about 
the pressing of the stacked sheets, specifically at both sides of them, or, what is 
the same, at both sides of the punched lines that delimit each pair of blocks of 
those stacked sheets, these being secured by both zones, one at the incoming 
and another at the outgoing, to be able to aftenwards carry out the separation of 
both blocks, when the upwards pivoting of the Intemal axles of both belt 
conveyors is caried out. 

The pivoting system is based on the thrust that is applied to a 
number of plates that are activated by the con-esponding vertical cylinders on 
which a section linked to the shafts of such rollers is supported, shafts that are 
mounted with rotary freedom and connected, by means of respective amis, to 
the aforementioned plates, activatable for their depression and with that 
obtaining the central pivoting of both conveyor belts, which, as has already 
been said, will cause the separation of the two blocks that fomn the stacked 
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sheets placed on the belt conveyors. 

Finally, to state that the pivoting system described is supplemented 
with means capable of absortjing the small horizontal movements that take 
place after the mobile frames are depressed, these means being formed by a 
number of pulley wheels that slip along small boxes established for this 
purpose in the four comers of the actual moveable frames, this mechanism 
being activatable by central small cylinders or pistons. 

The above-mentioned separator, in addition to the advantages and 
particularities already described, solves certain problems and disadvantages, 
among which the following can be mentioned: 

- Adjustment in the direction of fonward movement of the anchoring 
plates established in the upper part of the machine. 

- It is not necessary that the joining points be small, by virtue of the 
fact that the separation and cutting of these joining points is easily 
earned out as a consequence of the central pivoting and in an 
ascending direction of both belt conveyors, all of which pemiits 
that the punching machine could work at full perfomnance. 

- Notable piling height, with both blocks to be separated tilting, one 
towards each side. 

- The possibility of working the conveyor belts in both directions, in 
addition to having the advantage of that its activation is carried 
out by means of independent servomotors. 

- The possibility of adjustment of the anchoring plates in the 
direction of fonward movement in order to be able to carry out the 
separation of blocks whose sectors have complex shapes. 

- Upwards pivoting of the belt conveyors, without it implying any 
breakage of the transport line. 

- Possibility of using a single separator for all machine models. 
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DESCRIPTION OF THE DRAWINGS 

To supplement the description that is being carried out, and with 
the aim of leading to a better understanding of the characteristics of the 
invention, in agreement with a preferred example of its practical embodiment, 
as an integral part of said description it is accompanied by a game of 
drawings where in an illustrative and not limiting way, the following have 
been represented: 

Figure 1.- Shows a perspective view of the stacked sheets 
separator, carried out in accordance with the object of the Invention; a 
separator In which the conresponding conveyor belts can be seen, although it is 
lacking the pressure mechanisms. 

Figure 2.- Shows a side elevation view of the lower fixed structure 
with the conveyor belts. 

Figure 3.- Shows a profile view corresponding to the A-A section line 
of figure 2, the mounting of both conveyor belts between the corresponding 
rollers, both drive and interior or pivoting, and exterior or fixed, being seen. 

Figure 4.- Shows a side view of the separator assembly, in which 
the lower fixed structure, the upper mobile frames and the pressure 
mechanisms, can be seen. 

Figure 5.- Shows a profile view of that shown in the previous figure. 

Figure 6.- Shows a plan view conresponding to the assembly shown 
in figures 4 and 5. 

Figure 7.- Shows a plan view of part of the pressure mechanism. 

Figure 8.- Shows a profile view, with a section cutaway, of the 
assembly shown in the previous figure. 
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Figure 9.- Shows a plan view of the pivoting mechanism placed in 
con-espondence with the central line or band of the separator. 

Figure 10.- Shows a section view corresponding to the B-B section 
line of the previous figure. 

Figure 1 1 .- Shows the detail marked C of Figure 10. 

Figure 12.- Shows a detail corresponding to the mechanism 
established in each of the four comers of the separator, to resolve the small 
horizontal movements. 

Figures 13a, 13b, 13c, 13d, 13e and 13f. - Conrespond to a number 
of other side elevation schematic views of the separator, according to its 
different operative phases. 

PREFERABLE EMBODIMENT OF THE INVENTION 

In view of the above-mentioned figures, it can be seen that the 
separator of the invention has a general framework in which a lower fixed 
structure (1 ) and an upper structure fomied by two mobile frames (2) and (2') is 
established, so that the stmcture (1) is fomied by crossbars, crosspieces and 
stiffening intemiediate parts, fomiing an enclosure for different components, 
whereas the upper mobile frames (2) and (2") have a triangular profile joined by 
crossbars, forming twin assemblies, near and parallel to each other, between 
which respective incoming and outgoing conveyor belts (3) and (3') for the piles 
of punched sheets pass, as will be expounded hereinafter. 

Said conveyor belts (3) and (3'), in correspondence with these 
incoming and outlet areas, pass supported on corresponding sheets or slabs 
(4) and (4'), placed in a lower plane for said bands (3) and (3'), so that in the 
elbowed ends of these sheets or slabs (4-4') corresponding extemal rollers (5) 
and (5'), as well as con-esponding intemal rollers (6) and (6*), are placed, so 
that the belt conveyor (3) passes between the rollers (5) and (6) and the belt 
conveyor (3') passes between the rollers (5') and (6'), as well as through 
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another pair of tensing rollers (7) and (7'), placed at a lower level, between 
which a friction shaft (34) and (34') is placed, as elements for drive and traction 
by friction of the actual belts (3) and (3'), as can be cleariy seen in Figure 3, 
where also it can be seen how the interior rollers (6) and (6') are near and 
parallel to each other, so that through these rollers the actual conveyor belts will 
tilt upwards to cany out the separation that is required. 

Twin devices or pressure mechanisms (8) are mounted on the 
frames (2) and (2'), intended to exert pressure on the group of stacked sheets 
(31 ), with the con^esponding pre-cut lines established in these, shown in figures 
13a to 13f, and that accede to the separating assembly. 

Said pressure mechanisms (8) are formed in each case from a 
number of frames (9) connected by means of crossbars (10), those being 
joined by their ends by means of respective plates (1 1) in which pairs of rollers 
(12) are mounted, as guiding elements in the movements to which those will be 
submitted. The crossbars (10) are supplemented by a device that can be 
activated to bring about longitudinal movement with respect to the frames (9), 
the device being fomied by a manually activated handle (13) that transmits, 
through a set of gears (14), the rotation to a shaft (15) to which the crossbars 
(10) are integrally attached, all of this in combination with a slide fastener (16). 

This assembly that the frames (9) with the crossbars (10) fomi, is 
joined at its ends to a number of hydraulic pistons (17), that, on been activated, 
bring about the vertical displacement of a number of retaining pads (18), 
provided in supports of the actual device or pressure mechanism, these 
supports being fomied by wooden blocks placed in a longitudinal direction, and 
that are referenced by the number (19), associated with an air chamber at 
pressure (20) that acts as cushion or damping of the actual retaining pads (18). 

When both pressure mechanisms (8), provided in the upper part of 
the mobile frames (2) and (2'), are activated they move downwards and catch 
the block composed of sheets of cardboard stacked and punched. 



{00687469.1} 



Express Label No. 
EV343684141US 



11 

In addition, in figures 9, 10 and 11 the pivoting system for each of 
two groups of conveyor belts (3) and (3'), and of course for the plates (4-4') that 
support said belts, can be seen. 

Specifically, the axle (21) of the rollers (6) and (6') is supported, with 
ability to rotate in each case, on the plates (22) and (23), by means of the amis 
(24) and (25). Likewise, the shaft (21) of both rollers (6) and (6') is supported, in 
each case, on a section (26), by means of the amis (27), with ability to freely 
rotate, and which section (26) rests on different vertical cylinders (28), of short 
stroke, which, on been activated, move the rollers (6) and (6') of the conveyor 
belts (3) and (3*) upwards, depressing the plates (22) and (23) at the opposite 
angle, so that the mobile frames (2) and (2') are also depressed, because the 
rollers (6) and (6'), as well as the external rollers (5) and (5*) are supported at 
their ends in the mobile frames (2) and (2') refen-ed to. 

It is necessary to bear in mind that, on both frames (2) and (2') being 
folded upwards and centrally, their rotation will be in the corresponding external 
edges, whereas in four comers of the said edges pulley wheels (29) that slide 
in small boxes (30), in the shape of a "C", fixed to the lower face of the 
crossbars con-esponding to the mobile frames (2) and (2*), have been provided; 
so that the mechanism that these pulley wheels (29), provided in four corners, 
form between the fixed structure and in each of the mobile frames, is intended 
to absorb the small horizontal movements that take place after the mobile 
frames (2) and (2') are depressed by the action of the central small cylinders or 
pistons (28). 

The sequence of operation shown in the figures 13^-13f is as 

follows: 

Figure 13a shows the position in which the stacked sheets (31), with 
the pre-cut line (32) in all of them delimiting sectors and therefore blocks (33- 
33'), etc, are positioned the input of the separator. 

Figure 13b shows how the block (33) of the group of sheets (31) is 
placed on the conveyor belt (3), whereas the block (33') of the same stacked 
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sheets (31) is placed or remains placed on the conveyor belt (3'), while the pre- 
cut line (32) is placed in the area of separation, that is, between both interior 
rollers (6) and (6*) of two conveyor belts (3) and (3'). 

In that position, and as is shown in figure 13c, the pressure 
mechanisms (8) act lowering and positioning the retaining pads (18) on both 
blocks (33) and (33'). pressing on them to effect their immobilisation and con-ect 
anchoring. 

In that position and as is shown in figure 13d, the pivoting 
mechanism is acted on, making the conveyor belts (3) and (3') pivot upwards, 
through their interior shafts (6) and (6'), it being seen how the separation of the 
blocks (33) and (33') of the stacked sheets (31) is carried out, producing 
separation by mpture of the corresponding punched line (32). 

In figure 13e, the mobile frames (2) and (2') retum to their original 
position, as well as the pressure mechanisms (8), with which the transport belt 
(3) can carry away the now separated block (33), at the same time that the 
block (33') has been placed on the same transport belt (33), for the following to 
be separated in the way that has been previously said. 
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